In this study, polylactic acid (PLA) and Triclosan with blending ratios 99:1, 97:3, and 95:5 wt% are dissolved in Dichloromethane via the solution method. The mixtures are then made into PLA/Triclosan composite films by using a casting method. The tensile strength test and differential scanning calorimetry (DSC) are used in order to evaluate the mechanical properties and thermal behaviors of composite films. Finally, Escherichia coli (E. coli) and Staphylococcus auresus (S.aureus) are used to culture with the composite films in order to examine the optimal antimicrobial efficacy of different PLA/Triclosan composite films. The test results indicate that the composite films have a slightly lower tensile strength when the films are composed of 5wt% of Triclosan. Increasing Triclosan contents decreases the Tg of the composite films according to DSC results. Moreover, the antimicrobial efficacy of composite films increases with the increasing Triclosan content, and the antimicrobial efficacy against S.aureus is higher than E. coli. *
INTRODUCTION
In the wake of abnormal weather and damage to the environment, people have gradually come to value environmental protection. Traditional petroleum polymers that have been commonly used are not eco-friendly, as they cause tremendous damage to the environment, from the exploitation of their raw materials to their production [1] . Therefore, eco-friendly bio-degradable materials have now been developed in order to substitute the petroleum polymers [2] . In addition, their raw materials are obtained from renewable natural sources, and have satisfactory biodegradation [3] . Therefore, eco-friendly bio-degradable materials are more environmentally protective than traditional petroleum polymers. PLA is one common environmentally protective material, and it has good mechanical properties, physical properties, thermal stability, and ease of processing. These features give PLA high potential for commercialization [4, 5] .
Films have been widely used in packaging, especially for foods. There are diverse requirements for films. In addition to basic protection of the content, films are also expected to have multiple functions to be qualified for active packaging that can prolong the shelf life of foods and ensure their quality [6, 7] . For example, antimicrobial films kill microorganisms and thus protect foods from rot and extend their expiry date [8] . In order to satisfy market demands and make the composite films commercially viable, this study combines environmentally protective PLA and antibacterial Triclosan agent in different ratios to form PLA/Triclosan composite films using a casting method. The composite films are then evaluated in terms of antimicrobial efficacy against E. coli and S. aureus, followed by testing with tensile strength and differential scanning calorimetry (DSC). where Xc is the degree of crystallinity (%), Hm is the melting enthalpy (J/g), Hc is the crystallization enthalpy (J/g), and φ is the content of fillers in the composite film. H o m is the 100% crystalline enthalpy of PLA, which is 93.6 (J/g) [11] .
EXPERIMENTAL

Antibacterial Test
The test subjects are E. coli and S.aureus. A small amount of cology is scratched from the bacteria dish, and is then added to a culture tube in order to formulate lysate with a concentration of 5 x 10 8 . Afterwards, 1 μL of lysate is smeared over the agar in a culture dish. A circular PLA/Triclosan composite film with a diameter of 6 mm is then placed in the culture dish for a culture in an incubator at 37 o C for 18 hours. The zone of inhibition is then observed in order to examine the antimicrobial efficacy against S.aureus and E. coli [12] . Figure 1 (a) indicates that the addition of 1 or 3 wt% Triclosan barely has an influence on the tensile strength of the composite films. However, when 5wt% Triclosan is added, the tensile strength significantly decreases. A small amount of Tricloson does not affect the composite films in terms of tensile strength. However, an excessive amount of Triclosan deteriorates the continuity of molecular chains, which in turn decreases the tensile strength of the composite films. In addition, Figure 1 (b) shows the stress-strain curve of the PLA/Triclosan composite films, where the strain is decreased as a result of the combination of 5wt% Triclosan. This result is in conformity with the trend of tensile strength of composite films. Figure 2 shows that the glass transition temperature (Tg) of PLA/Triclosan composite films exhibits a decreasing trend, indicating that the combination of Triclosan makes the molecular chains become soft. This result also proves the decrease in tensile strength of composite films. However, there are no significant differences in the melting temperature (Tm) of composite films, which indicates that the crystal stability of PLA is not affected by the presence of Triclosan. Similarly, both the crystalline temperature (Tc) and degree of crystallinity of PLA do not fluctuate with the combination of Triclosan, which indicates that the combination of Triclosan does not pertain to the crystallization of PLA. Qualitative Antimicrobial Test Figure 3 shows that PLA does not possess antibacterial properties. The addition of Triclosan provides the composite films with antimicrobial efficacy against both E. coli and S.aureus. An increasing amount of Triclosan results in a larger inhibition zone, indicating that the antimicrobial efficacy of composite films is proportional to the amount of Triclosan, as indicated in Table 2 . There are marginal differences in antimicrobial efficacy between an addition of 3wt% and 5wt% of Triclosan. Triclosan kills bacteria on contact. Triclosan does not exhibit volatility, and thus a high concentration does not cause the inhibition zone to increase, but only extends the efficacy duration. Moreover, the antimicrobial efficacy of composite films against S.aureus is greater than against E. coli, which is in conformity with the findings in studies by Olgun [13] . 
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